Extracellular vesicles (EVs), including exosomes, are small membrane vesicles that may be involved in different diseases, and EV-based therapeutics are being developed. [3] They can be found in different body fluids, including the aqueous humor (AH). [4] EV can diversify in number, size, and biological functions.
In this preliminary study, we identified and characterized the concentration and size of EV isolated from AH and plasma of the patients with OT compared to other types of uveitis (OTU) and cataract.
SUBJECTS AND METHODS

Patients
A total of 18 patients (36 samples, 18 from the AH and 18 from the plasma) were recruited from March to July 2018 in the department of ophthalmology. They were divided into three groups: (1) six patients with active OT -2 males and 4 females; (2) six patients with OTU -4 males and 2 females; and (3) six patients with cataract -4 males and 2 females. All patients from OT and OTU groups presented more than 1+ cells in the anterior chamber. All toxoplasmic uveitis patients had positive serological tests for infection and retinochoroiditis, scars, and/or exudative lesions. [1] The study was approved by the ethics committee investigational review board (CEP Number 2198149) and adhered to the principles of the Declaration of Helsinki and Resolution 196/96 of the Ministry of Health, Brazil. Informed consent was obtained from all participants.
Samples collection
Eighteen peripheral blood and 18 AH samples were collected from the 18 patients. Peripheral blood (10 mL) was collected in EDTA tubes centrifuged for 10 min at 1900 g, and 1 mL of plasma was collected. Approximately 0.1 mL of the AH was collected by anterior chamber paracentesis. All samples were kept at 4°C until the assays.
Extracellular vesicles' isolation and characterization
EV isolation was performed using a commercially available Maxi Kit (Qiagen, Valencia, CA, USA) according to the manufacturer's protocol. [5] Isolated EV was diluted 100X in phosphate-buffered saline (PBS) and analyzed by nanoparticle tracking analysis (NTA) using an MS300 instrument (Malvern Pananalytical Ltd., Malvern, Worcestershire, UK) coupled to an sCMOS camera and a laser emitting a 50-mW beam at 532-nm wavelength. PBS was used as control. Samples and control were read in triplicates during 30 s at 20 frames per second, and other settings were performed according to the instrument protocol. The NanoSight NTA software version 3.2 build 3.2.16 (Malvern Pananalytical Ltd., Malvern, Worcestershire, UK) was used for instrument control, data acquisition and data processing as concentration and size of the particles in the plasma and AH.
Statistical analysis
Statistical analyses were performed using the GraphPad software (Prism, version 5.00 for Windows; GraphPad, San Diego, CA). The ANOVA test was used to determine statistical difference among the three groups. The results were expressed as mean and standard deviation. A P < 0.05 was considered statistically significant.
RESULTS AND DISCUSSION
The results showed a lower concentration of EV in the AH from OT patients (ranged from 1.0 × 10 11 to 8.6 × 10 11 particles/mL) and OTU patients (ranged from 8.5 × 10 10 to 9.5 × 10 11 particles/mL) in comparison with cataract patients (ranged from 2.9 × 10 11 to 1.3 × 10 12 particles/mL) (P = 0.03) [ Figure 1a ]. No difference was noticed in the concentration of EV in the plasma from OT, OU, and cataract patients [ Figure 1b ].
The mean size of EV in AH of OT patients was 248 nm, followed by 243 nm and 229 nm in OU and cataract patients, respectively [ Figure 1c ]. In relation to plasma, the mean size of EV in OT patients was 227 nm while in OTU patients was 226 nm and in cataract patients was 237 nm [ Figure 1d ].
In addition, the size distribution (D10, D50, and D90) analysis of EV in the AH and plasma did not demonstrate any difference among the three groups studied here (data not shown).
Parasites are known to release EV that functions as cell-to-cell effectors in the host-parasite interaction and can exert regulation of the host immune system. [6] EV has been studied in diabetic retinopathy [7] but not in the AH of uveitis patients. However, the relation between EV and OT as other uveitis remains unclear.
In this initial study, EV was successfully isolated from AH and plasma using a membrane affinity column method (Qiagen, Valencia, CA, USA). After isolation, EV was analyzed by NTA to determine the size and concentration in AH and plasma.
It has been demonstrated that exosomes released by the parasite can influence the proliferation and cell cycle of host cells and that various exosomal miRNAs are involved in the regulation of target genes related to cell. [8] In addition, it has been shown that may circulate in the blood of immunocompetent patients with OT. [9] This could probably be related to the lower concentration of EV that we found in OT and OTU patients when compared to cataract patients. However, further studies are necessary to explain the biological meaning of changing the number of EV in AH.
CONCLUSION
We successfully isolated and characterized the size and concentration of EV in AH and plasma from patients with different types of uveitis and cataract. The higher number of EV in the AH of cataract patients needs to be further studied to better understand the role of EV.
Financial support and sponsorship
This work was supported by CNPq (AGC-Grant 400040/2014-0), FAPESP, and CAPES. RBJ and ACT are recipients of CNPq Fellowships.
